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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are appUed for estabUshing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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4. Claims 1-4 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Mano (JP 2002-253703). 

Entry 1 of Table 1 of Mano discloses a composition prepared by compounding 100 parts 
by weight (pw) of high cw-polybutadiene (commercially available as BR-1 1; Afn = 100,000^), 28 
pw of zinc acrylate co-crosslinking agent, 18.8 pw of zinc oxide filler, 0.9 pw of dicumyl 
peroxide crosslinking agent, and 0.5 pw of Ceo fuUerene. The ratio of fuUerene to diene is about 
0.7, which lies well within the recited range of 0.001 to 2.^ The inventor has discovered that the 
product (golf ball) using fuUerene as filler shows a higher restitution coefficient than that of the 
comparative example in which diphenyl disulfide is used. While the detailed mechanism is not 
clear, fiiUerene is considered to participate in a crosslinked state which results fi'om radical chain 
reaction (paragraph [0056]). Although Mano does not provide evidence to corroborate this 
proposal, one having ordinary skill in the art has reasonable basis exists to believe that fuUerene 
is bonded to the diene in the composition of the prior art as indicated by the inventor.*^ Since the 
PTO can not conduct experiments, the burden of proof is shifted to the Applicants to establish an 
unobviousness difference. In re Fitzgerald, 619 F.2d. 67, 205 USPQ 594 (CCPA 1980). See 
MPEP § 2112-21 12.02. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). In 
reSpada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

Regarding claim 4, it is well settled that where product by process claims are rejected 
over a prior art product that appears to be the same, the burden is shifted to the Applicant to 
establish an unobviousness difference, even if the production processes are different."^'^ 
Furthermore, the patentability of a product claim rests on the product formed, not on the method 
by which it was produced.^ As shown above, the prior art product appears the same with regard 
to the polymer constitution and fiillerene content. The only apparent difference is the mode of 
attachment of fuUerene to polymer. 



^ See Table 1 in Hamada et al (U.S. 5,082,285). 

^ Calculated as: (0.5 g fiillerene /720 g/mole) / (100 g polymer/ 100,000 g/mole) = 0.694 
^ Free radical adducts of fiiUerenes are known in the art; see Brois et al, (U.S. 5,462,680). 
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^ In re Fitzgerald, 619 F.2d. 67, 205 USPQ 594 (CCPA 1980). See MPEP § 21 12-21 12.02. In re Best, 562 F.2d 
1252, 1255, 195 USPQ 430, 433 (CCPA 1977). In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir, 
1990). 

^In reMarosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir, 1983). 

^ Since it is the patentability of a product claimed, and not of the recited process steps, which must be 
established, a rejection based alternatively on either section 102 or section 103 of the statue is eminently 
fair and acceptable in cases where the prior art discloses a produce which reasonably appears to be either 
identical with or only slightly different than a product claimed in a product-by-process claim. In re 
Brown, 459 F.2d 531, 535, 173 USPQ 685, 688 (CCPA 1972). See also MPEP § 21 13. 

^In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 



5. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lukich et al. 
(U.S. 5,750,615). 

Lukich et al. teaches a rubber composition comprising 100 phr of diene-based elastomer^ 
and 30-100 phr of reinforcing filler containing 5-100 wt % of fuUerene and 0-95 wt % of carbon 
black and/or precipitated silica (claim 1). The diene-based elastomer may be a natural or 
synthetic 1,4-polyisoprene rubber (col. 6, lines 39-42), or copolymer rubber, such as styrene- 
butadiene rubber having a bound styrene content of 20-45 % (col. 6, lines 53-58). According to 
one aspect of the invention, fuUerenes may have surface modifications such as a functional group 
substitution to enhance reinforcement properties (col. 2, lines 17-20). To this end, the inventors 
contemplate incorporation of functional groups such as amine, thiol, and alkanol and reacting a 
linking moiety to form a resin black matrix within the polymer network (col. 14, lines 23-28). In 
particular, one skilled in the art may draft [sic] hydroxyl groups to the carbon and react with 
hexamethoxymethyl melamine (col. 2, lines 20-23). Where silica is used, it will contain 
coupling agent in a ratio of 0.1-0.2/1, relative to silica (col. 8, lines 51-55). These coupling agent 
are well-known to those of ordinary skill in the art. 

The working examples of Lukich et al. disclose rubber tire compositions made by 
physical blending of non-fimctionalized fuUerene and elastomer. There are no examples 
showing the alternate embodiment of compositions containing fiinctionalized fuUerene. 
However, it would have been obvious to one having ordinary skill in the art to practice this 
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particular embodiment because the inventors disclose the synthetic means to achieve this 
product. It also would have been obvious to one having ordinary skill in the art to use 
silica/coupling agent because the inventors teach use of this conventional reinforcing filler (col 
8, lines 49-55). Therefore, one having ordinary skill in the art, having read the disclosure of 
Lukich et al, would have found it obvious to make a composition comprising elastomer, 
flmctionalized fullerene, and silica/coupling agent, and thereby arrive at the composition of 
instant claim 1. The skilled artisan would have would have been motivated to make this 
embodiment of the invention because he would have reasonably expected use of hydroxyl- 
functionalized fullerene to have improved compatibility and dispersiblity with the elastomer by 
virtue of covalent linkage via the coupling agent. 

The subject matter of claim 2 is obvious over the prior art. One skilled in the art would 
have found it obvious to arrive at the claimed ratio because Lukich et al teaches use of 30-100 
phr of filler per 100 parts of diene-based elastomer, which would place the ratio of fiillerene to 
elastomer well within the claimed range (see previous paragraph for sample calculations). The 
subject matter of claim 3 is also obvious over Lukich et al, which teaches use of 0.5-4 phr of 
sulfiir vulcanization agent. One having ordinary skill in the tire art would have found it obvious 
to vulcanize the rubber composition in order to make a tire having sufficient strength. Regarding 
claims 4-6, it is well settled that where product by process claims are rejected over a prior art 
product that appears to be the same, the burden is shifted to the Applicant to establish an 
unobviousness difference, even if the production processes are different."*'^ Furthermore, the 
patentabiUty of a product claim rests on the product formed, not on the method by which it was 
produced.^ As shown above, the prior art product appears the same with regard to the polymer 
constitution and fullerene content. The only apparent difference is the mode of attachment of 
fullerene to polymer. 



Diene-based elastomer may be prepared by known methods (col. 7, line 25; 3,4-polyisoprene rubber in Sandstrom 
et al,, U.S. 5,087,668, Table 2, incorporated by reference, has of 250,000) or purchased commercially (Table 1 
of Lukich et al, discloses use of Natsyn® polyisoprene rubber; for instance, col. 27, line 1 1 of Yakuta et al, U.S. 
3,960,980, discloses Natsyn 2200 having of A/w 398,000). It would have been obvious to one having ordinary skill 
in the tire art to use a diene-based elastomer having A/w well over the recited minimum value as the base resin in a 
tire formulation. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rip A. Lee whose telephone mmiber is (571)272-1104. The 
examiner can be reached on Monday through Friday from 9:00 AM - 5:00 PM. If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, David Wu, can be 
reached at (571)272-1 114. The fax phone number for the organization where this application or 
proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Apphcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see <http://pair-direct.uspto.gov>. Should you have questions on the access to the 
Private PAIRsj^tem, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 
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